ABSTRACT Almost all WTO dispute panels exceed their statutory time limits. This is often seen to indicate a more general problem for panels to manage their tasks. The time required varies considerably across panels however, suggesting that they do not face the same problems. To shed light on these differences, this paper examines the relationship between the time panels require and features of their tasks. It finds that variables intended to capture quantitative aspects of panel workloads, as well as some complexity aspects, are positively related to the time required. But two factors that should simplify panels' tasks -a large case law, and panelists' experience from serving on earlier panels -do not seem to matter. The results are sensitive to the inclusion of certain disputes however, raising the question of whether these should be viewed as outliers.
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Introduction
There is a wide-spread perception that WTO panels -the "first instance" courts in the WTO dispute settlement system -have difficulties to handle WTO disputes, and that the problems tend to get worse over time. The alleged problems are claimed to be manifested in several ways. This paper focuses on one alleged indication of such a problem: the considerable time required to issue reports.
1 Art. 12 of the Understanding on Dispute Settlement (DSU) is very clear on the time limits for panels to issue reports:
8. In order to make the procedures more efficient, the period in which the panel shall conduct its examination, from the date that the composition and terms of reference of the panel have been agreed upon until the date the final report is issued to the parties to the dispute, shall, as a general rule, not exceed six months…
9….In no case should the period from the establishment of the panel to the circulation of the report to the Members exceed nine months.
But panels almost always exceed both these time limits. It is not self-evident that this is a problem; for instance, it gives time for the parties to reach a mutually agreed solution, which is the preferred mode of settlement according to the DSU. But there are also several reasons why an expedient decision process seems desirable. One important reason is that there are hardly any retrospective remedies in the WTO. Hence, the longer it takes for panels to issue reports, the longer illegal measures can be in place without any compensation for complaining countries. The WTO membership's desire for a quick issuing of panel reports is also clear from the DSU, which stipulates very clear and very strict time limits.
A number of proposals have been made to speed up the panel adjudication process. 2 For instance, it has been suggested to have standing panelists, rather than the current system with ad hoc-selected panelists. The idea is that this would both increase the quality of the panel decisions, and shorten the time required for panels to issue reports. Another proposal is to introduce "small claims" complaints for the poorest WTO Members. These are meant to be less onerous from a legal process point of view, and thus to require less resources, but also to reduce the time it takes for these Members to remove illegal obstacles they face. It is indeed easy to point to disputes where serious strains have been put on WTO panels and where it has taken substantial time for panels to issue reports; obvious examples are the ECHormones (DS26) and EC-Bananas (DS27) disputes in the early days of the WTO, ECBiotech (DS 291) where the panel bitterly complains about its workload, and the more recent 2 cases Airbus (DS316) and Boeing (DS353). But it is also easy to point to disputes where panels seem to have managed their tasks with much less difficulty, although they may still have exceeded the statutory time limits. The difficulties panels face therefore seem to vary considerably across disputes.
Several papers highlight possible reasons for the long time required for panels to issue reports, and what can be done to reduce it. In particular, Kennedy (2011) extensively discusses a number of aspects of the panel stage of the dispute settlement process. But while providing a wealth of detailed information about many disputes, the paper does not statistically analyze factors that might possibly affect the amount of time panels take to issue reports, and nor does the literature more generally highlight this issue, as far as the author is aware.
The purpose of this paper is to take a complementary approach, using the whole body of WTO panel reports from the years 1995-2012, to examine how a number of factors relate to the time required for panels to issue reports. The basic premise is that the time needed for a panel to issue its report depends on two broad features of the panel's task. One is the volume of the work laid before it. For instance, in EC-Biotech the panel had to address the same legal issue for a large number of different plants, and for four different EU Members. As a consequence, the panel had to undertake essentially the same legal analysis a large number of times, causing the panel report to run over a monstrous 2 434 pages -just the Table of Contents is close to 40 pages long. Had the panel only needed to consider claims concerning one of the plants at issue, and had the challenged measures only been pursued in one EC Member State, the sheer dimensionality of the problem would have been much smaller. In what follows we will use the number of claims that are made in a case as a proxy for the volume aspect of panel workloads.
The other aspect that contributes to the panel's workload is the conceptual complexity of the case. This complexity may stem from at least three separate sources: from a vague and untested legal regime in the WTO; from difficulties in understanding the scientific or technical issues involved; or from political intricacies, where the panel is seeking to understand the regulatory preferences of the parties, and WTO Members more generally. Needless to say, it is very hard to identify factors that adequately measure any of these aspects of conceptual complexity-it is not even clear exactly what they mean. But vague as the concept of complexity may be, it is equally clear that certain panel decisions are more conceptually difficult than other determinations. The hypothesis here is that such difficulties tend to increase the time needed to issue reports.
Several proxies will be used to capture the above three aspects of complexity. With regard to the legal complexity, a common idea in the policy debate is that panel workloads have become more complex since protectionism has moved "behind the border", nowadays exploiting complex domestic regulatory policy measures. The non-transparent nature of these policy measures by itself contributes to making the panel's task difficult. Additionally, these policies tend to fall under agreements that were introduced into the multilateral trade regime with the Uruguay Round, and that still remain largely unchartered legal territory. To capture these aspects, the study will employ a measure of the extent to which claims are made under certain "domestic instruments" variables. Second, to capture the scientific or technical difficulty of a case, the study will use the number of experts involved in the dispute. Finally, several variables will be employed to capture political sensitive issues, such as the extent to which the policy measure at hand concerns environmental protection or agricultural policies.
The volume and complexity of panel workloads will hence contribute to the amount of time that is required in order to issue reports. But there are also some mitigating factors. First, the panel's task should be easier, the more case law that exists on the legal provisions that are invoked. To capture such an effect, the study will include a variable measuring the number of times each invoked provision has been previously adjudicated during the WTO era. The other possibly mitigating factor is the experiences of the panelists from participation in earlier panels; in particular, one might expect experienced panelists to require less time to issue reports. A variable capturing panelists' previous experiences will be included to capture such expertise.
The purpose of the analysis is to illuminate the relationship between these indicators of the volume and complexity of work laid before panels, and the time required for panels to complete their tasks. To this end, the amount of time required for issuing reports will be regressed against the above-described right-hand side variables. The study does not purport to analyze causality, only to describe the data in a systematic fashion. Ultimately, such causal analysis will be required in order to device appropriate remedies for the alleged problems.
The paper finds that the proxy for the quantitative aspects of panel workloads, as well as some of the proxies for the complexity of the workloads, are positively and significantly related to the amount of time required to issue reports. But the two factors that should mitigate the problems panels face-a large case law, and panelists' experience from serving on earlier panels-do not seem to matter. A more general conclusion is that the results are quite sensitive to the exact definition of the data. This follows from the fact that there is a small number of disputes with extreme features, for instance in the amount of time they required to be issued. It matters crucially to the results whether these are perceived as outliers, or as representing central features of the dispute settlement system. The appropriate view in this regard will ultimately depend on the exact issue at stake.
The paper is structured as follows. Section 2 describes more exactly the left-hand and righthand side variables, and the data used to captures these. Section 3 examines the relationship between the time used to issue panel reports and the right-hand side variables. Section 4 discusses the sensitivity of the results from a range of different perspectives. Section 5 concludes.
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The data
As explained above, the paper seeks to shed light on the notion that the time required for panels to issue reports depends on the volume of work they face, and on the conceptual complexity of their tasks. Needless to say, these features of panel workloads are not easily measured, especially not the latter. We will in Sections 3 and 4 examine a number of model specifications. The main specification will be a linear model defined over one variable capturing the volume aspect of panels' workloads, and several variables capturing various aspects of the conceptual complexity of their tasks. This section introduces these variables and the data to be used.
Most of the data is taken from the Horn and Mavroidis WTO Dispute Settlement Data Set (H&M Data Set), for which the data relevant for this study has been updated to include events occurring until the end of 2012. 4 But we will occasionally use other sources, as specified below.
The data comprises all Art. 6 DSU disputes that have been adjudicated during the period 1995-2012, for which "unique" panel reports have been issued, and where the reports go beyond just briefly stating that a mutually agreed solution has been reached. 5 The qualifier "unique" refers to the fact that there are sometimes several complainants that complain about essentially or exactly the same issue, but do so through separate requests for consultations. In such cases there might be several reports issued by the same panel that are highly similar, or effectively identical. For instance, four very similar reports were issued in the EC -Bananas III dispute, all with the same DS number. In other cases reports concerning the same matter appear with separate DS numbers. 6 Since the panel had to undertake a highly similar task in each of these instances, we will only include these disputes once. 6 A complaint is initiated through the filing of a Request for Consultations, and each such request is assigned a "DS number". Occasionally, several countries jointly file such a request, and in other times they file separate requests concerning essentially the same measure. In the latter case, each of the filings will be assigned a different number, but it may at a later stage be decided to merge the different processes into one, leading to the issuing of just one report, or several more or less identical, reports. 7 We then pick the one listed first in the H&M Data Set. 8 The following explanation is taken from a footnote on the WTO website: "Although all complaints made by the eight co-complainants were considered in a single panel process, the United States requested the issuance of eight separate panel reports, claiming that to do otherwise would prejudice its WTO rights, including its right to settle the matter with individual complainants. The complainants vigorously opposed this request, stating that to grant it would only delay the panel process. The Panel decided to issue its decisions in the form of "one document constituting eight Panel Reports". Thus, for WTO purposes, this document is deemed to be eight report. The qualifier "non-trivial" reports refers to the fact that some reports only contain a few pages where the panel just noted that the parties have reached a mutually agreed solution, and where it therefore does not make any determination concerning the subject matter of the dispute. Such "reports" are also omitted, as are very brief corrigenda. 9 A list of the resulting 140 unique and non-trivial reports that forms the observations in our data set can be found in Appendix 1, which also presents the data for several of the variables used below.
The time required to issue reports
The focus in what follows will be on the have become sick, etc. It could be argued that the time required for issuing reports should be adjusted for these idiosyncratic disturbances. But no adjustments will be made, partly since the records in data set are not sufficiently complete to allow all for such corrections. For instance, some panels are reported in the data to have been suspended, but there is no report of when they were resurrected, despite the fact that the panel later issues a panel report. Another reason is that doing these types of adjustments leads out on a slippery slope, where it becomes hard to determine exactly what adjustments to make and not make. Also, they are not likely to affect the covariates, only the left-hand side variable, so they will most likely not introduce any bias.
As can be seen from the first row of Table 2 .1 and the frequency distribution illustrated in Figure 2 .1, the time required for panels to complete their reports varies considerably (the unit for Time is days).
separate reports, relating to each of the eight complainants in this dispute. The document comprises a common cover page, a common descriptive part and a common set of findings. However, the document also contains conclusions and recommendations that are "particularized" for each of the complainants, with a separate number (symbol) for each individual complainant. In the Panel's view, this approach respected the rights of all parties while ensuring the prompt and effective settlement of the disputes." 9 Mutually agreed solutions have been reported in disputes DS7, DS12, DS14, DS72, DS323 and DS391. 10 In DS60 and DS285, with one month, and in DS219 with two months. To highlight the popular perception that panels face increasingly demanding tasks, Figure 2 .2 plots Time against the dates for the establishment of the panels, EstabDate, the unit of account of which is days. While the time to issue a report (Time) tends to increase during the first half of the period, it flattens out or perhaps even falls in the second half of the period. It is hence not clear whether panels take increasingly longer over time. It should be noted though that the series is truncated at the end of the period, in the sense that the panels that are established toward the end may still be working on very long and time consuming reports.
In order to get more precise information concerning the trend, Time is regressed against EstabDate. As shown in the first column of Table 2 .3, there is a positive, and highly statistically significant, trend. Also, while perhaps not large, the magnitude of the estimated coefficient still suggests that when comparing a panel report with a report from a panel established 5 years later, the latter panel report will take 71 days longer to issue. The above observations concerning panels' workload can be summarized as follows:  the number of days required by panels to issue reports, vary considerably across disputes; and  there is a highly significant, and quantitatively important, positive time trends.
In what follows, we will seek to shed some light on what explains the observed pattern.
The volume of work put before panels
As a proxy for the amount of work put before panels, we will use the number of legal claims that are made in the disputes. Information concerning the number of claims is taken from the H&M Data Set, which for each dispute contains information on all the provisions that the panel believed was invoked. The data set also reports for each claim, whether it was accepted or rejected by the panel, or whether the panel did not address it at all. This information is extracted from the Conclusions and Recommendations sections of each report.
There are in total 2 352 claims in the data set. For 350 of these, the panels do not state a winning party, in most instances citing judicial economy as the reason for not issuing findings. 13 It seems likely that the panels in such instances typically only spent a limited amount of time on the claims. But there could also be other reasons. For instance, in DS22 Brazil-Desiccated Coconut the panel finds that none of the claims refers to applicable law. Yet the panel report still runs over more than 100 pages in total, so the dismissal of the case did require a significant effort. This raises the difficult question of how to deal with claims for which the panels do not issue a clear accept or reject on substance: should these claims be treated on par with the other claims, or should they be excluded from the data set?
We do not have a direct measure of the time each panel devotes to the various claims. But it can be noted that the average time a panel spends per claim is lower, the larger the fraction of claims for which the panel does not issue a determination. For instance, the average time per claim is 106 days for disputes with only findings of acceptance or rejection, while it drops to 39 days for disputes with at least one claim that is not adjudicated in this manner. It can also be noted that for the latter group of disputes, the mean fraction of claims that are not adjudicated is 0.30. It thus appears as if different forces determine the amount of time required when panels make accept or reject decisions, and when they refrain from so doing. In what follows we will therefore only include claims that the panels explicitly accepted or rejected. 14 This brings the total number of claims in the data set to be used to 1990. Claims seem to clearly be increasing over time ( Figure 2 .4), the significance of which can be seen in Table 2 .3, second column. The highly significant coefficient for EstabDate suggests that adding 5 years to the establishment date, adds around 5 claims to be evaluated by the panel. This is perhaps not a large number for the disputes at the high end in terms of the number of claims. But it constitutes a considerable increase for the majority of disputes in the data set: an increase with 5 claims would amount to a doubling or more of the number of adjudicated claims in close to 60 of the disputes. 
The conceptual difficulty facing panels
The second aspect of panels workloads that we would like to capture is the conceptual difficulty they face when addressing the complaints. We will for obvious reasons here have to rely on very crude measures. Indeed, we do not even have a precise definition of what we want to capture. But at the same time, it is quite clear that the conceptual complexity is a likely contributing factor to the amount of time required. We will therefore use several variables to capture what we believe are different potentially relevant aspects of the complexity.
Legal complexities
As discussed in the Introduction, a main argument in the policy debate has been the allegation that claims concerning regulatory policies cause particular problems for panels. Such claims could be made under a number of different provisions. But such policies are particularly likely to be addressed through invocations of certain agreements and provisions. We will therefore employ a variable denoted DI (shorthand for "domestic instruments") that captures the number of invocation of such agreements and provisions. DI is defined as the sum of claims made under the following agreements or provisions:
 
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Of course, this list does not exhaust all provisions that regulate domestic instruments. For instance, Art. I GATT applies to both border and domestic instruments. Nor do all invocations of these agreements/provisions necessarily concern domestic regulations in the sense implied by the argument above; for example, Art. III GATT may be invoked to challenge what by most accounts looks like a simple protectionist domestic tax. But it seems plausible that among the agreements/provisions in the WTO Agreement, those included in the DI variable are among those that are most likely to capture claims concerning domestic instruments of regulatory nature. Table 2 .4 lists the number of times some agreements and provisions have been invoked, drawing on the H&M Data Set. The listed claims together account for 1 814 out of the 1 990 adjudicated claims in the data set. Appendix 1 provides a listing of the disputes for which there are DI claims.
The most striking feature in Table 2 .4 is of course the dominance by the Antidumping Agreement (AD), which accounts for 36 percent of all the claims; we will discuss the role of AD in Section 4.
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The time pattern for DI is given in Figure 2 .5, which excludes EC -Biotech (for which DI is 90) to enhance readability. DI seem to increase over time, and this positive trend is significant at the 5% level when regressing DI against EstabDate (including EC -Biotech), as reported in Table 2 .3. But the estimated coefficient is small, suggesting that a 5 year difference between two establishment dates would only result in a difference of about 0.7 claims. Prima facie it appears as if the total number of claims in disputes has not increased enough to justify a claim that the increase has created serious problems for panels in general. 
Scientific complexities
A highly reliable signal that a dispute deals with a conceptually complex subject should be that it uses experts. To capture this, we will use a variable Experts that measures the number of experts per dispute. Information concerning the use of experts is taken from the H&M Data Set. It shows that there are in total 10 disputes where experts have been formally used -"formally", since panels occasionally consult e.g. economists in the WTO Secretariat without calling them as regular experts. In these disputes, a total of 47 experts have been heard. These disputes are listed in Table 2 .5. With regard to the time pattern, 6 of the 10 panels that have used experts were established during the first 4 years of the period 1995-2012. However, there are too few observations to infer any clearer trend.
It should be noted that since panels may request the use of experts, the variable is not exogenous to panel decisions. On the other hand, it does seem plausible that panels respond fairly "automatically" to the need to listen to experts whenever disputes require technical or scientific understanding, and that the use of experts hence reflect some feature of the workload facing panels, rather than some aspect of the panel itself. 17 Slightly more problematic, the use of experts may involve administrative tasks that take time. Hence, if we were to find that disputes where experts are called require longer time to adjudicate, this could in principle reflect the administrative burden, rather than the conceptual complexity of the issues at stake.
Political complexities
There are certain policy areas that one would suspect to be particularly difficult for panels to address because of political sensitivities. One such area is public health. The domestic instruments variable introduced above should however capture this reasonably well . But certain policies may tend to fall outside the reach of the provisions in DI. One such area is environmental policy. Such policies could be attacked through use of the agreements/provisions in the DI variable. But it is conceivable that complaints may use other legal grounds such as Most-Favored Nation principles. Another obvious policy area is agriculture. To examine whether disputes concerning environmental and agricultural issues affect the amount of time required for panels beyond their influence through the variables included above in the base model, two further variables are included.
First, the dummy variable Env is used to indicate disputes that address policies that are at least partly motivated with references to environmental concerns. It is not possible to define such concerns with any precision, partly since the notion "environmental" is not well-defined itself. We therefore have to subjectively classify disputes as addressing environmental policies in a broad sense of the term; Table 2 .6 lists the disputes that are classified as such and indicated by the variable Env.
Second, to capture disputes over agricultural policies, the variable AG measuring the number of claims which refer to the Agreement on Agriculture. There are in total 33 such adjudicated claims, and they are made in 10 different disputes, with the maximum number of claims (11) being made in US-Upland Cotton; the 10 disputes are listed in Table 2 .7. There is a rather weak negative time trend for AG, as can be seen in Table 2. 3.
Yet another indication of a politically sensitive dispute is that the panelists are selected by the WTO Director General. The normal procedure envisioned in the DSU is that the parties accept panelists who are proposed by the WTO Secretariat. In practice however, there are many disputes where the parties cannot agree. It seems plausible that in such circumstances, the dispute is more politically charged (or more complex in some other sense), compared to when the parties agree on panelists. To see whether this intuition is borne out in the data, the model includes a dummy variable DGAppoint that indicates when the panelists have been appointed by the WTO Director General. This is the case in 82 of the 138 disputes. As evidenced by Table 2 .3, there is a clear time trend toward more appointments being made by the DG. Regressing Time on DGAppoint while including the time trend EstabDate yields a positive coefficient that is significant at the 5% level. 
A simplifying factor: case law
There are a couple of factors that might contribute to facilitate the work for panels. One such factor is the development of a body of case law, which should serve to reduce at least the legal complexity. Although panels are not formally bound by previous case law, panels are under pressure to incorporate the case law in their decisions; indeed, the AB has expressed their expectation that panels will follow its determinations. Panels are also likely to avoid seeing their determinations being overturned by the AB on appeal. Since the AB decisions are made in light of earlier panel decisions, later panels may be indirectly affected by the decisions of earlier panels, even though panels are formally not bound by earlier decisions. Yet another related reason for dependence over time is that even if a panel would feel completely free in it choice of reasoning and outcome, it may be persuaded by arguments and interpretations in previous decisions.
It should be noted that a large case law may add to the time required for panels to issue reports, since there is more legal material that panels have to take into consideration. However we still believe that a more prominent feature of a large case law is that it reduces the time panels need to spend on interpreting the law, since previous judges have already done much of the required thinking.
In order to capture such effects, we will employ a variable denoted CaseLaw. To see its construction, let be the number of times that a claim of type c (Art. III.2 GATT, say) is invoked in dispute d. Also, let denote the magnitude of the case law on claims of type c for the panel in dispute d. It is for simplicity assumed to be given by the total number of claims of type c that have been adjudicated in earlier disputes; it can hence be written as 0 ; 2 where the index h indicates earlier disputes. This is the case law for a particular claim for panel d. The total case law that the panel in dispute d can draw on, denoted , will depend on the composition of claims it is to adjudicate. Let the total case law for the panel in dispute d be the sum of the case law for each of the claims it adjudicates:
Where is the number of claims concerning provision c in dispute d. The variable CaseLaw hence consists of the values CaseLaw 1 ,...,CaseLaw n where n is the number of observations in the data set.
Needless to say, this is a very crude measure of the impact of case law. For instance, it is linear in the number of times a particular provision has been adjudicated. While it might seem more natural that there would be a declining marginal impact; a non-linear specification will be put to use in Section 4. It also has a pronounced convex feature in that it tends to increase very fast for the type of provisions that are cited many times, such as the AD. To see this, consider the following example: To illustrate the development of the case law, Figure 2 .7 plots CaseLaw against the circulation date for reports. That there is an upward trend follows by construction, since certain provisions will be invoked time and again. This time trend is highly significant, as can be seen from Table 2 .3. Figure 2 .7 illustrates also the "convex" feature of the measure. 
Another simplifying factor: panelists' experiences
Yet another factor that may contribute to time dependence, and which has received some attention in the literature, is the possibility that panelists learn over time. This might affect the time required in various ways. For instance, the experience might for obvious reasons contribute to shortening the time required for a panel to complete the tasks. Or, alternatively, more experienced panelists may be selected for more difficult cases, in which case there might instead be a positive association between the experience of panelists and the time required to complete their tasks.
To capture possible learning by the panelists, the variable Exper gives for each dispute the sum of the number of panels that each of the three panelists have previously served on. Figure  2 .8 shows for the evolution of the accumulated experience of panelists over time. Of course, since only WTO panels are included, there will by construction be an increase after the first period where no panelists had previously served on panels. Figure 2 .8 indicates that panels became increasingly experienced until around 2001-2, when the trend appears to have stagnated. But the positive time trend is still highly significant, as can be seen from Table 2 .3. 
Accounting for the time required for panels to issue report
We now turn to our main issue: the relationship between the time required to issue reports, and the volume and complexity of the panel workloads. In order to capture this, the following specification will be estimated: The linearity of the model reflects the assumption that there are constant marginal contributions of the right-hand side variables to the amount of time required to complete reports, an assumption that seems reasonable at least as it comes to Claims and DI.
A question that arises is how to deal with the extreme disputes in terms of the time panel require to issue reports. On the one hand, it would be awkward to omit the observations that most clearly suggest that very heavy workloads are put on panels, since it might be hard to convincingly argue that the time required for these disputes, or their length, were determined by other forces than those at play in other disputes. Alternatively, they are statistical anomalies, and their inclusion will conceal the relationships of interest. But we will nevertheless exclude from the regressions in this section, the two extreme disputes in terms of the time required to issue reports, the Airbus/Boeing disputes (DS316 and DS353). The reason is largely pragmatic: the model performs better statistically when the two disputes are excluded. For instance, residuals are much closer to being normally distributed, which allows more trust in significance levels etc. But the next section, which discusses robustness issues, will report some of the implications of including these observations. Table 3 .1 provides a correlation matrix based on the 138 observation data set. As can be seen, the correlations are mostly modest. Among the right-hand side variables, most highly correlated are Env and Experts (0.67), and Claims and CaseLaw (0.56). Table 3 .2 reports the outcome of regressing Time separately on each of the right-hand side variables described in the previous section, using robust OLS estimation, and for each regression also including the time trend EstabDate. Table 3 .3 gives the results from running the full model, again with robust OLS.
A number of observations can be made. The variable capturing the volume effect, the number of number of claims, is significant at the 1% level, and with the expected positive sign. The quantitative impact seems fairly modest however: the estimate suggests that each claim adds just over a day and a half to the time required to issue reports.
Four of the five variables that are meant to capture conceptual complexity come out significant, and with expected positive signs. The domestic instruments variable is significant at the 5% level. But according to the estimated coefficient, each domestic instruments claim adds just over three days to the time required for issuing a report. The limited quantitative importance of this variable is somewhat surprising, given the often expressed view in the policy debate that it is in particular these types of provisions that cause problems for panels. This view is also supported by the partial regression reported in Table 3 .2, where each such claims is estimated to add 8 days to the time needed to issue a report, and where the estimate is significant at the 1% level. The variable capturing scientific complexity, Experts, is significant at the 1% level, and according to the estimate each expert is associated with an additional 60 days to issue a report. Experts are used mainly in cases involving domestic instruments claims; 9 out of the 10 disputes in which experts have been used include at least some claims under the agreements/provisions included in DI. On the other hand, there are 41 domestic instruments cases without any experts, and the correlation coefficient between DI and Experts is not higher than 0.43.
Turning to the variables intended to capture political complexities, Table 3 .2 shows that in the partial regression for Time, the environmental variable Env is positively related to the time required to issue reports, controlling for a linear time trend, (there is no discernible time trend in Env, however), and the relationship is significant at the 5% level. Furthermore, the magnitude of the effect is quite large: environmental disputes require more than 5 months longer for the report to be issued. However, the environmental variable is insignificant in the base model reported in Table 3 .3 (and it even appears with wrong sign). The variable capturing agricultural disputes fares much better however: AG is significant at the 1% level, and the estimated coefficient suggests that each such claim adds 12 days. The dummy for disputes with DG appointed panelists is also significant, but only at the 10% level. The sign is the expected, and the estimated quantitative impact-53 days-is noticeable. The two variables capturing factors that should ease the task for panels-a large case law and previous panel experience-turn out to be insignificant both in the partial and the full regressions, reported in Tables 3.2 and 3 .3, respectively. The poor performance of these variables may reflect problems with their specification, and Section 4 will briefly discuss alternative formulations of these variables.
Finally, the variable capturing the role of the independent evolution of calendar time, EstabDate, comes out significant at the 1% level in all the partial regressions, as well as in the complete model. According to the estimated coefficient in the full model, adding 5 years to the establishment date adds around 60 days to the time required for a panel to issue a report, for given levels of all the other variables. It can be noted that this is not the full effect of the evolution of time, since several of the other right-hand side variables also have positive time trends.
To conclude, the results above indicate that both the volume of work put before panels, as well as the three types of complexities that were suggested above, are positively associated with the time required for panels to issue reports. It can be noted that despite the simplicity of the model, it still explains a fair amount of the variation, with a R 2 value of 0.48. But there is also a highly significant positive time trend, independent of the time trends in the other righthand side variables.
Robustness
In order for the approach employed above to be valid, a number of properties should be fulfilled. We will therefore here discuss a number of robustness aspects of these findings.
First, in order to use confidence levels etc, the residuals should be normally distributed. A kernel density plot of the residuals (not included) suggests that this requirement is reasonably well fulfilled.
Second, since panel reports are largely drafted by the WTO secretariat, one might suspect that the workload of the Legal Affairs Division of the WTO Secretariat might affect the time it takes to issue reports. This could result in a form of autocorrelation, where during the Division's busy periods disputes take longer time than otherwise to complete. Such problems would not be addressed by the White robust estimation of the standard errors employed above (which should address problems with heteroscedasticity, however). To verify that autocorrelation is not a problem, the base model is rerun with Newey-West standard errors, with a one-and two-period lag. The pattern of significance is in both cases the same as reported above. It thus appears as if autocorrelation does not pose any serious problem for the results above. 
Model and variable specifications
The specification employed above seems natural as a first shot at the issue, but it is of course easy to point to questionable features.
The panelist experience variable
It has been assumed that what matters for panel experience is the combined experience of the whole panel. But what mattered in the study by Busch and Pelc (2009) was the experience of the chairman as a panelist. The base model has therefore been run with an indicator of the number of panels that the chairman has served on, rather than the panelists combined. But the results are essentially the same as those reported in the first column in Table 3 .3.
The case law variable
The poor performance of the case law variable might at least partly be blamed on its construction, in that it assumes that the impact of the case law for a certain provision is linear (with zero intercept) in the number of adjudicated claims for this provision. To capture a case where the marginal effect is declining, the following concave specification is used:
As it turns out, this seemingly more reasonable specification performs even more poorly than the variable included above.
The variable capturing the volume of work
In the above the volume of work facing panels was measured by the number of claims they have to adjudicate. This seems intuitively appealing, since although the panel can in principle decide whether to rule or not on each of the claims that are made, citing e.g. judicial economy when not making a determination, panels are in practice still rather bound by the claims they face.
Another reflection of the workload a panel has faced when issuing a report, is the length of the panel reports. While it is possible that both complexity and the volume aspect add to the length of reports, it seems plausible that the length of reports is mainly determined by the latter. As illustrated by Table 4 .1, the length of reports (including appendices), as captured by the variable Pages, vary greatly across panels. 46 reports are shorter than 200 pages, while 22 reports exceed 500 pages, and 5 reports exceed 1 000 pages. 20 The two extreme values on the right hand side in Figure 2 .2 are US -Upland Cotton (2 085 pages), and EC -Biotech Products (2 434 pages), as can be seen in Table 2 .2. One should expect a positive relationship between Time and Pages in light of the fact that writing long reports take time. Figure 4 .2 shows that there is indeed such a relationship. But with a correlation coefficient of 0.59, the variables are still far from perfectly correlated. As can be seen from Table 4 .2 -which for ease of comparison also includes the regression reported in Table 3 .3 -the inclusion of Pages has substantial consequences: it is significant at the 1% level with expected sign, and an additional 5 pages is estimated to be associated with one additional day of work for a panel. Also, the inclusion of Pages implies that neither of Claims, DI, AG, and DGAppoint is significant any longer. It is not clear what conclusion to draw from this; a VIF test (mean 1.88, max 2.69) does not show any indication of a more severe problem with multicollinearity. On the one hand, the number of claims seems to be a 20 The information is taken from the WTO web site. better measure of the volume aspect of panel workloads. On the other, the number of pages does also seem to capture some relevant aspect, and it is somewhat disturbing that the inclusion of this variable has such an impact on the outcome. 
Controlling for the identity of respondents
There are several reasons why the amount of time required for panels to issue reports could be affected by the identities of both complainants and respondents. For instance, panels can be slowed down by parties that are uncooperative in various ways; for instance, they can be slow to answers questions posed by the panels, they can delay meetings, bring up formalities, etc. It is not inconceivable that there are systematic differences across countries in their behavior in this regard. It is also possible that some of the right-hand side variables might interact with the identity of the respondent.
As can be seen from In order to capture any country-specific effects, regressions have been run with 19 country dummies. Dummies for complainants have not been included, mainly since there are often more than one complainant, making it hard to apportion the blame for delays, and partly since it seems likely that the time required for issuing reports is mainly affected by recalcitrant respondents.
Including the 19 respondent dummies in the OLS specification reported in Tables 3.3 reduces the level of significance somewhat, but all variables that are reported as significant in this table remain so also with the respondent dummies included. Nor is there any dramatic impact on estimated parameter values.
The linear specification
A more critical issue is probably the linearity of the model specification. It is chosen partly since it seems as a reasonable first approximation for certain variables, such as those capturing the number of claims. But the appropriateness of the assumption can be questioned on the ground that a Ramsey regression specification error (RESET) test yields F(3, 123) = 1.86, and Prob > F = 0.140. Judging by augmented component-plus-residual plots (with a bandwidth of unity), it appears as if the problem is in particular associated with the EstabDate variable; the plot for the latter is illustrated in Figure 4 .2. 
The ad hoc model specification
Finally, a somewhat less ad hoc approach than that employed above would be to start from a formal model for the determinants of the time required to issue reports. This would allow us to identify the structural form of the equation(s) to be estimated. As one possible step in this direction, assume the time required for dispute d, , be given by:  a constant ₀ that reflects e.g. the time any dispute takes to administrate, to write the standard parts of reports etc;  plus the time it takes for panel d to address each claim concerning domestic instruments, denoted , times the number of such claims ;  plus the corresponding time for addressing the non-domestic instruments claims, which are denoted as "border instruments" (indicated with superscript "BI"); 
₃ ₄
This relationship could then be estimated, with controls for responding countries, etc. The hypothesis to be examined would then be that the estimate for the coefficient is larger than that for . Preliminary attempts to estimate this relationship give significant positive parameter estimates for and , and with the former significantly larger than the latter, as predicted by the "theory".
The impact of specific disputes
Certain disputes feature extreme values for some of the variables. There are therefore reasons to suspect that the results above might be highly sensitive to the exact choice of the disputes that are included in the estimation. It is not clear how to view this, however. As mentioned above, perhaps these more extreme disputes are very clear representatives of the type of problems that in the policy debate are claimed to threaten the functioning of the dispute settlement system, or alternatively they are just statistical anomalies. Regardless of which view one takes, it is desirable to understand the impacts of these disputes. In what follows, we will point to three such aspects.
First, the data used above excluded the two Airbus-Boeing disputes, DS316 and DS353, which were extreme in the amount of time it took before reports were issued. The second column in Table 4 .4 reports the implication of including these disputes (the Table again repeats the base estimation, reported in Table 3 .3 above). As can be seen, the inclusion of these two disputes have considerable consequences for the Claims variable, which drops from being significant at 1% level to not being significant even at the 10% level. The significance of DI, Experts, AG, and EstabDate, is also reduced, but increases in the case of DGAppoint.
As a second sensitivity test, the base model is rerun without DS291 EC-Biotech in the data set. The rationale for omitting this observation is clear from the linear plot of Time against DI in Table 4 .4, and the added-variable plot for DI in Figure 4 .3b. In Figure 4 .3a, DS291 is the observation in the upper right corner; as can be seen this simple linear plot suggests that DS291 will importantly affect the relationship between the two variables. This is confirmed by Figure 4 .3b, which suggests that the estimated model is heavily influenced by the presence of DS291. The observation thus appears to be a "bad leverage point", affecting both the slope and the intercept of the line.
Column (3) in Table 4 .4 reports the implication of running the model without DS291. As can be seen, this leaves the results basically unchanged in most regards. But it does imply that DI becomes insignificant. Finally, as was shown above, a large fraction of the disputes concern antidumping measures. This is potentially problematic, since there are reasons to believe that AD disputes differ from other disputes in several ways. 23 To examine the sensitivity of the results to the presence of AD dispute, the model is rerun without the 40 disputes in which AD claims have been made, the result of which is reported in column (4) of 
MM regressions
The two recent aircraft disputes DS316 and DS353 were excluded from most of the estimations above as outliers. But there is clearly no guarantee that all problems are resolved in this regard. Indeed, the exclusion of the EC-Biotech dispute above indicated sensitivity to this dispute with regard to the estimated parameter for the domestic instruments variable. There are reasons to suspect that the problem is more pervasive than this, however, due to the extreme nature of some of the disputes involved. A better estimation method than OLS might therefore be MM regression. 24 Table 4 .2 reports the consequences of running the model for the four different sets of observations used in Table 3 .2, but with MM regression instead of OLS. The table also repeats in the first column the results from the base model when estimated with OLS. A comparison of the outcomes of the OLS and the MM regressions yields several observations: The relevance of Claims is strengthened, since it is even more significant in the MM regressions than with OLS regressions. The same applies to DI, with the caveat that DI continues to be insignificant when EC-Biotech is excluded. The significance of AG is also confirmed by the MM regressions. Furthermore, comparing estimated parameter values for significant variables, it appears as if the magnitudes are fairly similar, and the pattern of significance does not seem to vary much across the four different runs. On the other hand, Experts is no longer as significant in any of the MM regressions, nor is DGAppoint. It can also be noted that EstabDate is insignificant in all MM regressions.
The more general conclusion that emerges is hence that the MM regressions confirm the correlation between the time required to issue reports, and the quantitative, as well as certain complexity aspects of panel workloads.
Concluding discussion
The ability of WTO dispute settlement panels to efficiently perform their tasks is subject to debate. The analysis above has focused on one aspect of their performance: the time required for panels to issue reports. Judging by the statutory time limits laid down in the DSU, just a quick glance at the data suggests that not all is well in this regard. But it is also evident that there is considerable variation across disputes in the time panels take. The purpose of the paper is to identify characteristics of panels that require particularly long periods of time to issue reports.
The analysis builds on the notion that the time panels require increases in both the volume and the conceptual complexity of their tasks. The complexity can in turn be decomposed into complexity stemming from unclear legal regimes, from scientifically difficult issues, and from political complexity. But panels should be able to perform their tasks quicker in cases where there is a lot case law to draw on, and when panelists have substantial previous experience from acting as panelists. The paper uses OLS and MM regressions to highlight the relationship between the time required to issue reports, and variables intended to capture these various factors that are hypothesized to affect the amount of time that is required.
The general picture that emerges is that both the volume, and certain aspects of the complexity, of panel workloads seem to matter. With regard to the latter, a consistent pattern is that disputes with many invocations of the Agreement on Agriculture are particularly time consuming. But the two other factors meant to capture political sensitivities -the variables indicating environmental disputes, and appointment of panelists by the WTO DG -are not significantly related to the amount of time required for panels. The variable meant to capture the complexity of the legal regime -the domestic instruments variable -was highly significant in all regressions as long as EC-Biotech was included in the data set, but insignificant once this dispute was excluded. This is somewhat surprising in light of the difficulty panels are said to have to address complaints concerning these provisions. Finally, the factors that were hypothesized to reduce the amount of time required -a large earlier case law, and panelists' experience from previous panel work -do not seem to have any impact.
It was also found that for given levels of the other right-hand side variables, there is according to the OLS regressions a clear independent trend for panels to require increasingly long time to issue reports, despite the fact that the right-hand side variables also tend to increase over the years. This feature is not present with the MM regressions, however. We therefore prefer to see it as an open question whether such a trend exists in any meaningful way. There is a reason to suspect such a trend to exists, however: it seems likely that panels at least during the early days of the WTO era felt a certain stigma from exceeding the statutory time limits in the DSU. This stigma should presumably have declined substantially over the years, however, because of the failure of virtually all panels in this respect.
The more general conclusion to be drawn from the above is that when looking at the performance of the dispute settlement system, the conclusions are likely to be sensitive to the exact specification of included disputes, since a number of disputes are "extreme" in one or the other manner. EC-Biotech is an example of this, but there are also some other disputes that importantly influences the outcome here. The appropriate choice of disputes to include will of course depend on the exact issue and hypothesis at stake. For instance, if the interest is in the factors that affect the amount of time required by panels in the median type of disputes, the Airbus/Boeing disputes might be seen as statistical anomalies. On the other hand, such disputes may be seen as clear examples of exactly the type of problems that need to be addressed according to some observers. It appears as if more precision would help clarify the policy debate in this regard.
